(KZ) and the quantum Knizhnik [4] . Later the qKZ equations were derived as equations for traces of products of vertex operators [7] , their specializations being equations for correlation functions in solvable lattice models. An important special case of the qKZ equations was introduced earlier by Smirnov [ 17] as equations for form factors in two-dimensional massive integrable models of quantum field theory.
In this paper we consider the rational qKZ equation associated with the Lie algebra s12. We will address the trigonometric qKZ equation in a separate paper. We also restrict ourselves to the case of the qKZ equation at level zero, which is precisely the case of Smirnov's equations for form factors. Besides this important application, this case is peculiar itself, which will become clear in the paper. Another important special case is given by the qKZ equation at level -4, which corresponds to equations for correlation functions. We are going to discuss this case elsewhere. It is not much known about solutions of the qKZ equation in the other cases than s12. Only a few results are available for the slN case [ 17, 11, 13, 22] .
There are several approaches to integral formulae for solutions of the qKZ equation at level zero. The first one is given in [ 17] . Solutions of the qKZ equation are obtained there in a rather straightforward way. They are expressed via certain polynomials and they are enumerated by periodic functions, which are arbitrary polynomials of exponentials of bounded degree. Smimov's construction can be seen as a deformation of hyperelliptic integrals, the periodic functions being "deformations" of cycles on the corresponding hyperelliptic curve [ 18] . From the view point of constructing solutions, the main disadvantage of this approach is that it fails to work in the case of the qKZ equation at nonzero level. As we understand now, the reason is that Smimov's formulae are intimately related to specific features of the qKZ equation at level zero.
Another way to produce integral formulae for solutions of the qKZ equation is given in [7, 12, 10] . One has to calculate a trace of a product of vertex operators over an infinite-dimensional representation of the quantum affine algebra or the centrally extended Yangian double [ 12, 10] A general approach to integral representations for solutions of the qKZ equation is developed in [23, 24] combining ideas of [21, 25, 17] . It [ 14] .
The general aim of this paper is to compare three above described types of integral formulae. We will show that Smirnov's formula can be obtained from a general formula (6.2) by a certain specialization of a periodic function due to a certain trick available only at level zero. This trick was first observed for the KZ differential equation. It turns out that the integrand in a general integral formula for solutions of the equation [3, 21 ] approach [ 18] . In [23] for the rational case and in [24] for the trigonometric case. In this paper we adapt the general construction from [23] .2) The algebra possesses two-dimensional evaluation representation VZ and the level one infinite-dimensional representation 7~. In [9, 5] depend on M and I~, cf. [ 10] . Notice that the sets M and K can be empty. The trace of the composition of the intertwining operators was calculated in [ 10, 1 ] . The formula for y) is
In the last line of (7.1 ) we correct a misprint made in [ 10] . Formula (7.1 ) can also be obtained from the corresponding formula for the quantum affine algebra in [7] by taking the scaling limit. Particular specializations of the formula (7.1 ) are given in [ 12, 16] . For M = {~i 1 ... the polynomial PM(t; .z) is defined by the formula:
The contour C and C are specified as follows. .. , n, see [7, 10] . is equal modulo a scalar factor to the n-particle form factor of the operator specified by
In [ 12] Lukyanov has introduced certain local operators. Some of them, up to normalizations, are where m = 0, 8j = ::i: and m = (81 + ~)/2. We will show that the form factors of (7.6) and (7.7) include the form factors obtained in [ 17, 20] .
Remark. -We change the signs of the second terms in the definitions of ~o (y) and T(y) compared with [ 12] since we consider the S-matrix with a nonsymmetric crossing symmetry matrix [ 17] as opposed to [ 12] .
We first present the formulae for form factors obtained in [ 17, 20] (2) [20] , and /~, = 0, 1, the form factors of the energy-momentum tensor, cf. p. 106 in [ 17] . Then, using the formula (6.9) and Theorem 6.9, we have where 2£ = n, ~(z) is defined in [17] [ 17] . This explains the appearance of the factors which, in principle, are not 2~c periodic functions of zi,..., zn .
Example 1 for n = 2£ + 2, n' = 2 shows that the n-particle form factor of the operator 11_1 (y) is 
